Oct 14, 2015 LB 273, Physics 1 Prof. Vasht1 Sawtelle
Prof. Leanne Doughty

Today:
Stress and Strain
Resistive Forces

Irish Phrasebook
— be quiet

“Would ya whist!”



Announcements

Exam 1 — Bonus points!
Overall grade update soon

Watch out for practice problems on LON-
CAPA

Reading questions for Ch 6 are due Thursday
15th

_ON-CAPA homework for Ch 4.3-4.6 due
Friday 16

 ON-CAPA homework for Ch 5 due Monday
19th




The average adult human female femur is 45 cm in
length, 3 cm in diameter, and has a Young’s Modulus of
18 GPa. When running, the femur experiences the full
weight of the body on every stride. Assuming the
average female weighs 55 kg and her entire weight is

concentrated on the femur at each step, by
approximately how much is the femur shortened when

you land on it?

A. 0.2 cm

B. 0.002 cm

C. 2.0x 10> cm
D. 2.0x 107 cm
E. 2.0x10° cm
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Which curve has a higher Young’s

Modulus?

21 yr, because it has the
largest stress value.

21 yr, because it has the
largest slope

80 yr, because it has the
lowest slope

80 yr, because it goes
flat the fastest

Something else
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Chapter 5 - Getting Around:
Friction and Motion




Reading Questions

I'd like to know more about the necessity of friction for living organisms.

| would like to talk about the role of friction and how it changes based on the
angle of the surface the object is against. Also, how adding a pushing force
alters the forces experienced on the object.

| know that as the force of the pull increases the friction force would decrease,
but | also know that in order to calculate the force needed to pull the sled you
need to know the force of friction. | guess | just don't know where to start.



What is friction good for?

The purpose of eyelashes and eyebrows is to provide a defense against
particles getting into the eye. If friction did not exist, the eyelashes or
eyebrows wouldn't be able to stop particles, they would just slip past.

A cheetah is able to make quick turns thanks to the friction between
its paws and the ground which allow for the cheetah to not go
sliding when it wants to make a sharp turn.

With friction we are able to do things like cooking (where you have a lot of ingredients
and items that have to be picked up and set down) without having to worry that the
spoon that you briefly set down will start sliding away on the counter.

Friction prevents living organisms from sliding downhill. Friction allows
living organisms to climb hills and mountains for shelter or food uses.



Foothold ideas:
Resistive forces

* Resistive forces are contact forces acting
between two touching surfaces that are
parallel to the surface and tend to oppose the

surfaces from sliding over each other.

* There are three types:
— Friction (independent of velocity)

— Viscosity (proportion to velocity)
— Drag (proportional to the square of velocity)



Foothold Ideas:
Friction

* Friction is our name for the interaction between
two touching surfaces that is parallel to the surface.

* |t acts to oppose the relative motion of the surfaces.
It acts as if the two surfaces stick together a bit.

 Normal forces adjust themselves in response to

external forces. So does friction — up to a point.
5 tatic Sliding/Kinetic

tatic __, Kinetic kinetic static
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Friction resistance

in newtons

Frictional force vs. applied force
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iclicker +

In moving a heavy couch (weight ~
1960N) in my house, | applied a é
horizontal force of 500N. The couch | 4
didn’t move. What can you conclude?

A. To move the couch | need to
apply a force at least equal
to 1960N.

B. The coefficient of static
friction is greater than .255.

C. The coefficient of kinetic
friction is greater than .255.

D. None of the above.



iclicker +

In moving a heavy couch (weight ~ .
1960N) in my house, | applied a §
horizontal force of 500N. The couch |
didn’t move. What can you conclude?

A. To move the couch | need to
apply a force at least equal | know here that the couch

isn’t moving, so I’'m in the
to 1960N. realm of static friction. |
. The coefficient of static 2150 Know that Staic
riction responds to how
friction is greater than .255. hard I push. So | can find
o . the magnitude of the
C. The coefficient of kinetic frictional force at this

friction is greater than .255. point, but [ only know the

coefficient of static friction

D. None of the above. is at LEAST that amount.




| go and get the furniture moving discs |
have for this problem, and now applying a
500N force the couch slides along at a
constant speed. What can you conclude?
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A. The moving discs changed the
normal force of the floor on
the couch.

B. The moving discs changed the
coefficient of static friction.

C. The coefficient of static friction
is equal to .255. -

D. The coefficient of kinetic
friction is equal to .255.

E. None of the above.




| go and get the furniture moving discs |
have for this problem, and now applying a
500N force the couch slides along at a
constant speed. What can you conclude?
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* Because |l am now able to move

A. The moving discs changed the the couch, | either applied a
normal force of the floor on greater force than before or |
the couch. changed the coefficient of static

/B//- . friction.
. The mqvmg discs .cha.ng.ed the * | can also use the idea that the
oefficient of static friction. couch is moving at a constant

C. The coefficient of static friction speed to say that coefficient of

is equal to .255. kinetic friction must be .255.
. The coefficient of kinetic :

friction is equal to .255.
E. None of the above.




